Some of the narratives in the Pentateuch can be associated with known astronomical events to provide absolute dates for biblical chronology.
and planetary courses, but does not, of him Scripture saith, but they regard not the work of the Lord, neither have they considered the operation of his hands [Isa 5:12] . R. Samuel b. Nahmani said in R. Johanan's name: How do we know that it is one's duty to calculate the cycles and planetary courses? Because it is written, for this is your wisdom and understanding in the sight of the peoples [Deu 4 :6] : what wisdom and understanding is in the sight of the peoples? Say, that it is the science of cycles and planets.
Babylonian Talmud, Shab. 75a
The above passage from the Babylonian Talmud of course represents a much later tradition: its interest in our context comes from the fact that it emphasizes the duty to calculate, as opposed to simply observe or record, astronomical events. Another element which also points to a calculational perspective is the observation that, in some manuscripts of the Samaritan Pentateuch, the word "astrolabe" appears in place of "idols" in the context of Jacob's escape from Laban's house. In our analysis of Pentateuch chronology a calculational -as opposed to observational -perspective, as could have been afforded at the time by the use of an astrolabe, will turn out to be essential.
As we shall strive to demonstrate, nearly all of the astronomical descriptions which are found in the text refer to solar eclipses at the Northern (also known as Spring, Vernal, or Paschal) equinox. In those descriptions, the Sun typically represents the "glory of God": directly, or symbolically through the current protagonist of the narrative or his firstborn. The Moon, which in a solar eclipse appears to partially or totally cover the Sun, variously represents the "hand of God", the hand of the protagonist, or that of a third party; but also a rainment, the mouth of a well, or the Egyptian bondage. The ecliptic, along which the constellations of the Zodiac are found, is a caravan circle, a bow, a sword, or a ladder. Eclipses which, from the point of view of an observer located in the Near East, take place at sunrise or sunset are often used to identify a geographical feature at the visible horizon, for instance a town or mountain.
In the Northern hemisphere the Vernal equinox is closely associated with the renewal of life, and in several calendar systems of the Near East marks the beginning of the new year. In particular, whenever it falls on a new moon, the Vernal equinox also marks the beginning of the new year in the Jewish religious calendar (Nisan 1). Solar eclipses only occur with a new moon, and hence in the Jewish calendar they may only take place at the beginning of each lunar month.
Approximate alignments of the Sun and the Moon on the same calendar day follow the 19-year Metonic cycle. The cycle was presumably well known to the author of the Pentateuch, as the nineteenth verse in Genesis 1 is the conclusion of the fourth day, in which the Sun and the Moon are created. Also worth of mention, in the light of our proposed identification of the Sun and the Moon as the glory and the hand of God, respectively, is the opening of Psalm 19: "The heavens declare the glory of God; the skies proclaim the work of his hands".
The analysis will proceed as follows. Taking Noah's Flood as the starting point, and proceeding until the death of Moses, we shall identify a sequence of passages in the text, and demonstrate that each passage can be associated to a specific solar eclipse, in such a way that: (i) all solar eclipses at the Northern equinox in the reconstructed timelines of the narratives are accounted for; (ii) all occurrences of the words "appeared" and "covenant" in the corresponding portions of the text are accounted for. Next, we shall turn to the genealogies of the pre-flood patriarchs, which unlike those of their post-flood counterparts widely differ across manuscripts. For each of the three main extant manuscript families (Masoretic, Septuagint and Samaritan) we test the hypotesis that the corresponding chronologies are independent of eclipse events. As we shall see, using a simple binomial model, while for the Masoretic and Septuagint chronologies independence cannot be rejected at any interesting significance level, the chance that the dates in the Samaritan chronology were set independently of eclipse events turns out to be lower than 1 in 10,000.
The origins of Western astronomy can be traced to Mesopotamia [2] . In the earliest Babylonian star catalogues, dating from about 1200 BCE, many star names appear in Sumerian, suggesting a continuity reaching into the Early Bronze Age.
For convenience, we shall sometimes express dates in astronomical notation. In such notation the year -1000 corresponds to 1001 BCE, reflecting the fact that there is no year 0 in the Gregorian calendar. We use Stellarium 0.10.4 (available as a free download at www.stellarium.org) to reconstruct the position of the celestial bodies at specific times and places.
Finally, we refer to all eclipses which admit a totality (respectively, annularity) path as total (respectively, annular); we refer to all other eclipses as partial. For each event we also report whether, from the point of view of an observer located in the Near East, it occurred during daytime or nighttime. In almost all cases, we conventionally take Jerusalem as the reference point.
The Great Flood
William Ryan and Walter Pitman suggested in 1999 that several related Near Eastern Flood stories, including Noah's, could be associated with the sudden and perhaps violent flooding of the Black Sea region in the middle of the 6th millennium BCE [3, 4] . The analysis of geologic and organic sediments on the Black Sea floor revealed ancient shorelines and deltas, and the abrupt disappearence around 5500 BCE of freshwater mollusks, replaced by marine species. According to Ryan and Pitman, around that time the waters of the Mediterranean, whose level had been increasing by over 50 meters since the beginning of the Holocene, spilled over the Bosphorus and flooded the vast plains and shorelines surrounding what at the time was a large freshwater lake. Gen 6:18 But with thee will I establish my covenant; and thou shalt come into the ark, thou, and thy sons, and thy wife, and thy sons' wives with thee.
-5504/4/30
Nighttime, partial eclipse at the Northern equinox. The Sun in Gemini (the brotherhood of mankind, as the "glory of God"), following its path upon the surface of the Earth, smears it with the shadow of the Moon (by its own hand).
The event takes place just before the Flood, as Noah begins to build the Ark. It announces, via the 19-year Metonic cycle, another nighttime, total eclipse which takes place on -5485/5/1, shortly after the end of the Flood.
Gen 9:13-14 I do set my bow in the cloud, and it shall be for a token of a covenant between me and the earth. And it shall come to pass, when I bring a cloud over the earth, that the bow shall be seen in the cloud.
The bow in the cloud not only symbolizes the rainbow, but also the ecliptic: in which case, whenever the Moon (as the "hand of God") with its shadow brings a cloud over the Earth, it also appears to touch the ecliptic (the bow). Knowledge of the ecliptic allows for a lunisolar calendar, which is kept in tune by direct astronomical observation of the equinoxial points. The additional knowledge of the Metonic cycle also affords some ability to predict the occurrence of eclipses, which in turn, as the passage suggests, come to be regarded as a symbol of covenant.
Gen 9:23 And Shem and Japheth took a garment, and laid [it] upon both their shoulders, and went backward, and covered the nakedness of their father; and their faces [were] backward, and they saw not their father's nakedness.
-5420/5/3
Total eclipse at the Northern equinox. The Sun in Gemini is covered by the Moon. The Twins appear to walk backward, escorting the Sun along the ecliptic.
The equinoxial points slowly rotate with respect to the constellations of the Zodiac, returning to the same position approximately every 25,800 years. As a consequence, no other daytime (in the Near East), total eclipse at the Paschal equinox in the last 30,000 years had the Sun standing just in the middle of Gemini.
Note that, here and in other descriptions of astronomical events, the position of the relevant constellations was of course not directly observable as it was daytime, and could only be deduced through astronomical calculations.
Chronology of Abraham
The genealogies of the post-flood patriarchs, like those of their pre-flood predecessors, are comprised of two figures per patriarch. We regard the name of each patriarch as representative of a house or dynasty, and the total years of his life as reignal years. For instance, Eber lived a total of 34 + 430 years. Hence, Peleg is born in the 34th year of Eber, but the years of his life (reign) only begin to be counted 430 years later, when he succeeds Eber [N1] .
Adding up the dynastic ages of the patriarchs from the time of the Flood to the beginning of Abram's life, and considering that Arphaxad was born 2 years after the Flood (Gen 11:10), gives 2676 + 290 + 2 = 2968 years.
Considering that -5420 was long enough after the Flood that Noah had become a husbandman, planted a vineyard and started to make wine (Gen 9:20), let us conventionally set that timespan to 80 years, and hence the Flood at -5500. As it turns out, -5500 is the only date which is fully consistent with the chronology of later events.
If the Flood took place in -5500, then Abram began his life (reign) 2968 years later, in -2532. Abram is 75 years old in -2457, when he departs from Haran (Gen 12:4). Abram builds a first altar in the place where he witnessed the omen, and then builds a second altar, presumably at the eastern horizon of the first, to mark the land's borders. In -2452 Abram is exactly 80 years old.
Gen 15:17-18 And it came to pass, that, when the sun went down, and it was dark, behold a smoking furnace, and a burning lamp that passed between those pieces. In the same day the LORD made a covenant with Abram, saying, Unto thy seed have I given this land, from the river of Egypt unto the great river, the river Euphrates.
-2441/4/11
Northern equinox, partial eclipse at nighttime. The Sun (a burning lamp) passes by the Moon (a smoking furnace), and is partly covered by it. At the time of the omen Abram was 91 years old. -2414/4/13
Northern equinox, partial eclipse just before sunrise, predicted via the 19-year Metonic cycle by the -2433 eclipse announcing Isaac's birth. The Sun (Isaac, as the "glory of God") is bound at the crossing of the ecliptic and the celestial equator, while the Moon (Abraham, as the "hand of God") slowly backs away from it. In the background, Aries ("a ram") touches the celestial equator with its horn (the star Hamal). Abraham is 118 years old at the time of the omen. Gen 26:1-2 And there was a famine in the land, beside the first famine that was in the days of Abraham. And Isaac went unto Abimelech king of the Philistines unto Gerar. And the LORD appeared unto him, and said, Go not down into Egypt; dwell in the land which I shall tell thee of.
-2303/4/14
Northern equinox. Total eclipse at nighttime, predicted by the Metonic cycle. Now Isaac is 54 years old. Jacob is born 6 years later, in -2297 (Gen 25:26).
At the time of Isaac's famine, Sargon of Akkad held a vast empire which is known to have extended from Elam to the Mediterranean sea, including Mesopotamia, parts of modern-day Iran and Syria, and possibly parts of Anatolia and the Arabian peninsula. Sargon reigned from 2334 to 2279 BC (short chronology) [5] . The Chronicle of Early Kings reports that Sargon's empire suffered a famine during the latter years of his reign [6] . -2284/4/14
Northern equinox. Almost total eclipse at nighttime, predicted by the Metonic cycle. Now Isaac is 73 years old. Observe that there are in total four eclipses associated with Isaac, and all of them take place at night.
Birth of Israel
Gen 28:12-13, And he dreamed, and behold a ladder set up on the earth, and the top of it reached to heaven: and behold the angels of God ascending and descending on it. And, behold, the LORD stood above it.
Gen 28:16 And Jacob awaked out of his sleep, and he said, Surely the LORD is in this place; and I knew [it] not.
-2107/4/8
Northern equinox, sunrise. The Sun (the glory of God) rises while covered by the Moon, standing on the ecliptic (the ladder), along with the constellations of the Zodiac (the angels of God). The Sun only appears in its full strength about two hours later than normal.
If Abram began his life (reign) in -2532, interpreting the age of Abraham (175 years) and that of Isaac (180 years) as dynastic time spans, as we did with the other patriarchs, we can place the beginning of Jacob's life (reign) at -2177. Hence, in -2107 Jacob was 70 years old, and he was 84 years old in -2093 when Joseph was born. -2099/4/9
Northern equinox. Partial eclipse at sunset. Aries (the rams) preceeds the Sun, and Taurus (the cattle) follows it along the ecliptic.
Observe that the terms "ringstraked, speckled and grisled" accurately describe all the possible ways in which the solar disc may appear "stained" by the shadow of the Moon during the different stages of an eclipse. Jacob is 78 years old when he witnesses the omen. Northern equinox, total eclipse at sunrise. The Sun runs with the ecliptic (the sword), carrying along Taurus (the cattle) and the Pleiades (the daughters and children). The Moon (the hand of Laban) catches the Sun (Jacob) in the east.
The omen takes place 11 years after the -2099 eclipse which simbolically begins Jacob's flight (see Gen 32:22-23), and 19 years after the -2107 eclipse which marks Jacob's entrance in the house of Laban (see Gen 31:41, "Thus have I been twenty years in thy house"). Gen 32:20-21 And say ye moreover, Behold, thy servant Jacob [is] behind us. For he said, I will appease him with the present that goeth before me, and afterward I will see his face; peradventure he will accept of me. So went the present over before him: and himself lodged that night in the company.
Gen 32:24-25 And Jacob was left alone; and there wrestled a man with him until the breaking of the day. And when he saw that he prevailed not against him, he touched the hollow of his thigh [lit.
: side].
Gen 32:28 And he said, Thy name shall be called no more Jacob, but Israel: for as a prince hast thou power with God and with men, and hast prevailed. -2069/4/9
Northern equinox. Partial eclipse at nighttime. The Sun (Jacob) runs by night along the ecliptic, preceded by the constellations of the Zodiac (the presents). The Moon (the hand of God) appears poised to take over the Sun but instead it only touches its side, just before sunrise. Jacob is 130 years old in -2047, when he meets the Pharaoh (Gen 47:9). Jacob dies in -2030, when he is 147 years old (Gen 47:28). Observe that there are in total seven eclipses associated with Abraham (in addition to the one indirectly mentioned in Gen 12:1), four nighttime eclipses associated with Isaac (one of which is shared with Abraham), and six eclipses associated with Jacob. Not only they account for all the Paschal eclipses which took place in the timeline of the narrative (see Appendix 1): they also explain all the occurrences of the words "appeared" and "covenant" in the corresponding portions of the text.
Joseph in Egypt
Gen 41:46 And Joseph [was] thirty years old when he stood before Pharaoh king of Egypt. And Joseph went out from the presence of Pharaoh, and went throughout all the land of Egypt.
Joseph is 30 years old in -2063, when he first stands in front of the Pharaoh. In that period, the Eleventh dynasty (2134-1991 BCE) ruled in Thebes.
In the 22th century BCE, a severe aridification event (the 4.2 kyear event) contributed to the collapse of the Old Kingdom in Egypt and the Akkadian empire in Mesopotamia [7, 8] , and was followed by a long period of famine, strife and instability, which in Egypt corresponded to the First Intermediate Period. It was during the Eleventh dynasty that the First Intermediate Period came to an end, and all of ancient Egypt was united under the Middle Kingdom [9] . Gen 47:5-6 And Pharaoh spake unto Joseph, saying, Thy father and thy brethren are come unto thee: The land of Egypt [is] before thee; in the best of the land make thy father and brethren to dwell; in the land of Goshen let them dwell.
Gen 47:11 And Joseph placed his father and his brethren, and gave them a possession in the land of Egypt, in the best of the land, in the land of Rameses, as Pharaoh had commanded.
Gen 47:27 And Israel dwelt in the land of Egypt, in the country of Goshen; and they had possessions therein, and grew, and multiplied exceedingly.
Joseph dies in -1983, when he is 110 years old (Gen 50:22).
Exd 1:6 And Joseph died, and all his brethren, and all that generation.
Exd 1:8-11 Now there arose up a new king over Egypt, which knew not Joseph. And he said unto his people, Behold, the people of the children of Israel [are] more and mightier than we: Come on, let us deal wisely with them; lest they multiply, and it come to pass, that, when there falleth out any war, they join also unto our enemies, and fight against us, and [so] get them up out of the land. Therefore they did set over them taskmasters to afflict them with their burdens. And they built for Pharaoh treasure [lit.
: fortified] cities, Pithom and Raamses.
The enemies were probably the Hyksos, the reviled "shepherd kings". The Hyksos were Semitic invaders who, by the end of the Twelfth dynasty, had taken control of the delta region, extending their dominion to the whole of Lower Egypt during the Fifteenth dynasty. They were expelled during the Seventeenth dynasty, settling in Canaan but continuing to put pressure on the Egyptian borders [10] .
Raamses, one of the two fortified cities built by the Israelites, is believed to have been founded by Paramesse while he served as vizier for Horemheb [11] , the last Pharaoh of the Eighteen dynasty. Horemheb, being childless, designated as his successor Paramesse, who became the first Pharaoh of the 19th dynasty with the name Ramesses I.
Moses in Midian
Exd 2:15-17 Now when Pharaoh heard this thing, he sought to slay Moses. But Moses fled from the face of Pharaoh, and dwelt in the land of Midian: and he sat down by a well. Now the priest of Midian had seven daughters: and they came and drew [water] , and filled the troughs to water their father's flock. And the shepherds came and drove them away: but Moses stood up and helped them, and watered their flock.
-1355/4/4
A partial eclipse at the Vernal equinox. As the Sun rises, the Moon appears like a dark circle in the Sun's aura, which slowly turns towards the Pleiades (the seven sisters) as the Sun proceeds in the direction of Aries (the shepherds).
The Pharaoh at the time of Moses' sojourn in Midian was Amenhotep (Amenophis) III, the ninth pharaoh of the Eighteenth dynasty (reigned from 1386 BCE to 1349 BCE, or from 1388 BCE to 1351 BCE). His son, Akhenaten, was known before the fifth year of his reign as Amenhotep IV. Akhenaten ruled for 17 years, and died in 1336 BCE or 1334 BCE. He famously abandoned traditional Egyptian polytheism in favor of a system of beliefs centered on the Aten, regarded by some as an early form of monotheism. Northern equinox, partial eclipse at sunrise. The Moon partially covers the Sun, which appears to set the eastern horizon aflame, while rising over the Gulf of Aqaba (a thorn).
Moses returns to Egypt
Exd 4:19 And the LORD said unto Moses in Midian, Go, return into Egypt: for all the men are dead which sought thy life.
Tutankhamun succeeded Akhenaten at the age of eight or nine, and died while still in his teens, in 1326 or 1324 BCE. During his brief reign he was assisted by Akhenaten's own vizier, Ay, and head of the army, Horemheb. In opposition to Akhenaten's religious innovations, Tutankhamun reestablished traditional Egyptian polytheism. Tutankhamun was succeeded by Ay, who only reigned for four years. Horemreb, who succeeded Ay, was the last Pharaoh of the 18th dynasty, and reigned from 1321 BCE to 1294 BCE. or from 1319 BCE to 1292 BCE. He "appointed judges and regional tribunes", "reintroduced local religious authorities" [12] . At the Norhern equinox, the Sun is born in an annular eclipse. The Moon cuts out a ring from the Sun's disc, which becomes the only part visible from the ground.
Iah (also spelled Yah, Jah, or Aah) was an Egyptian moon god, and also the Egyptian word for Moon [13] . The Egyptian calendar was based on a 365-day year, divided into three seasons of four months each: Inundation (Akhet), Growth (Proyet), and Harvest (Shemu), followed by an additional intercalary month of just 5 days. Each regular month had 30 days, and was simply denoted by its position in the season, from first to fourth. The Harvest season began exactly 240 days after the heliacal rising of Sirius, as observed from a conventional location, which every year marked the beginning of the Inundation season. In the 14th century BCE the event would have been observed in the second half of July. If the Exodus began in the first month of the Harvest season, on the 15th day of the month, this implies a date of of July 19, 1319 BCE for the heliacal rising of Sirius, as recorded from the appointed location.
Passover of 1318 BCE: Exodus from Egypt

The Isrealites in the wilderness of Sinai
Exd 12:37 And the children of Israel journeyed from Rameses to Succoth, about six hundred thousand on foot that were men, beside children.
Exd 16:1 And they took their journey from Elim, and all the congregation of the children of Israel came unto the wilderness of Sin, which [is] between Elim and Sinai, on the fifteenth day of the second month after their departing out of the land of Egypt.
Exd 16:10 And it came to pass, as Aaron spake unto the whole congregation of the children of Israel, that they looked toward the wilderness, and, behold, the glory of the LORD appeared in the cloud.
-1317/5/4
Partial eclipse around noon, exactly 30 days after the nighttime eclipse which marked the beginning of the Exodus. Exd 33:18-23 And he said, I beseech thee, shew me thy glory. And he said, I will make all my goodness pass before thee, and I will proclaim the name of the LORD before thee; and will be gracious to whom I will be gracious, and will shew mercy on whom I will shew mercy. And he said, Thou canst not see my face: for there shall no man see me, and live. And the LORD said, Behold, [there is] a place by me, and thou shalt stand upon a rock: And it shall come to pass, while my glory passeth by, that I will put thee in a clift of the rock, and will cover thee with my hand while I pass by: And I will take away mine hand, and thou shalt see my back parts: but my face shall not be seen.
-1298/4/4
The Sun rises while covered by the Moon, but sets uncovered. Venus and Jupiter precede it in its path, Mercury and Saturn follow closely.
In -1298 Moses is 99 years old. The cleft in the rock could be Gidi Pass, a strategically important pass in the mountain region of Sinai, which extends for about 29 km along the east-west axis, or Mitla Pass, which runs in the same direction just south of the first, and is about 32 km long. Together, the two passes control all vehicle access from the desert to the mountain region of Sinai.
Deu 31:10-11 And Moses commanded them, saying, At the end of
[every] seven years, in the solemnity of the year of release, in the feast of tabernacles, when all Israel is come to appear before the LORD thy God in the place which he shall choose, thou shalt read this law before all Israel in their hearing.
The new tables of the Law are delivered to the people just after the Northern equinox of 1299 BCE, slightly less than eight years after the original tables were prepared.
Num 20:6 And Moses and Aaron went from the presence of the assembly unto the door of the tabernacle of the congregation, and they fell upon [lit.
: lowered] their faces: and the glory of the LORD appeared unto them.
-1287/4/2
Nighttime eclipse at the Northern equinox. The Moon partially covers the Sun, while the latter is still below the eastern horizon. At the time of the omen Moses was exactly 110 years old.
Num 22:21-22 And Balaam rose up in the morning, and saddled his ass, and went with the princes of Moab. And God's anger was kindled because he went: and the angel of the LORD stood in the way for an adversary against him. Now he was riding upon his ass, and his two servants [were] with him.
Num 22:31 Then the LORD opened the eyes of Balaam, and he saw the angel of the LORD standing in the way, and his sword drawn in his hand: and he bowed down his head, and fell flat on his face.
-1279/4/3
Total eclipse at the Northern equinox, just after sunset. The Sun (Balaam) proceeds with the signs of the Zodiac (the princes of Moab). The Moon (the angel of God) holds on to the ecliptic (the sword), blocking the way.
In -1279 Moses is 118 years old. Observe that there are eight Paschal eclipses in Moses' timeline, and that both Abraham and Moses witnessed Paschal eclipses when they were exactly 80, 91, 99, 110, and 118 years old.
11 And it is now 430 years... Almost total eclipse at the Northern equinox. The Sun in Aries is covered by the Moon, but eventually breaks free from its shadow.
The omen was observed at the Northern equinox of 889 BCE, 429 years after the Northern equinox of 4/4 1318 BCE, which symbolically began the Exodus. Hence, this portion of the text was probably composed shortly after that date.
Back to Eden
Unlike the genealogies of the post-flood patriarchs, those of their pre-flood antecessors widely differ across manuscripts. Three main traditions are extant: the Masoretic, the Septuagint and the Samaritan, and they all differ in their pre-flood genealogies. In all cases, setting the date of the Flood at -5500, Noah starts to reign in -6100; yet, all other dates are different in the three texts. Strikingly, while the genealogical time spans in the Masoretic and Septuagint text give rise to chronologies with no apparent connection to astronomical events, using the genealogical time spans in the Samaritan Pentateuch one finds numerous eclipses in the proximity of the Northern equinox marking the birth or beginning of the reign of the pre-flood patriarchs, in addition to several close passages of the Moon. The table below shows the reconstructed Samaritan chronology, together with the associated solar eclipses and close passages. Let us now proceed to test the hypotesis that the dates in the Samaritan chronology are set independently of eclipse events. Excluding close passages, there are 10 eclipses for 19 data points. Assuming that the frequency of solar eclipses over sufficiently long periods of time is independent of the calendar date, taking an upper bound of 5 events per year, and allowing for +/-1 day for each observation, gives a probability of partial eclipse in the proximity of the Northern equinox of 15/365. Allowing for +/-1 year with respect to the dates of birth and death of each patriarch (as the latter could have happened in any month of the year) yields an upper bound for the probability of success in each trial of 45/365, which amounts to slightly less than one chance out of eight. Applying a binomial probability model one finds that, in the case of the Samaritan chronology, the chance that the dates are set independently of eclipse events is lower than 1 in 10,000. By contrast, in the case of the Masoretic and Septuagint chronologies there are only one and three eclipses, respectively, in the proximity of the dates of birth and death of the pre-flood patriarchs (in addition to a few close passages), and hence the null hypothesis cannot be rejected at any interesting level of significance.
Of course the above calculation is only approximate with respect to the true distribution of equinoxial eclipses, but given the high significance level the result seems robust with respect to more accurate specifications of the underlying probability model. Gen 3:15 And I will put enmity between thee and the woman, and between thy seed and her seed; it shall bruise thy head, and thou shalt bruise his heel.
Northern equinox, total eclipse at sunrise. The Sun, standing on the leg of Virgo (the Woman), is obscured by the Moon, while Virgo's other leg points towards Serpens' head.
When Adam is driven out from the valley of Eden, he starts to till the land (Gen 3:23 "Therefore the LORD God sent him forth from the garden of Eden, to till the ground from whence he was taken."). The agricultural revolution begins in the Near East around 12000 BCE, while the world was experiencing a dramatic climate event: the rapid rise of the level of the oceans, which at the time was about 100 meters lower than today, by more than 20 meters within just two centuries (Meltwater Pulse 1A) [14] , and the gradual flooding of the most fertile plains and coastlines, starting around 12700 BCE. The most prominent loss in the Near East was that of the Persian Gulf, which at the time was a vast alluvial plain, fertilized by the combined waters of the Tigris and Euphrates rivers. As the level of the oceans increased the Persian Gulf became a marshland, and was eventually submerged.
Roughly contemporary with Meltwater Pulse 1A, and perhaps triggered by it, came a sudden cooling of the global temperature (Older Dryas / Antartic Cold Reversal), whose onset is estimated at around 12500 BCE.
Gen 3:21 Unto Adam also and to his wife did the LORD God make coats of skins, and clothed them.
Gen. 3:24 So he drove out the man; and he placed at the east of the garden of Eden Cherubims, and a flaming sword which turned every way, to keep the way of the tree of life.
The root C-R-B(P) is attested in many languages to represent a CaRaPax, or any creature endowed with a carapace: a CRaB, a sCaRaB, a sCoRPion, a CRay(B)fish, even metaphorically (an armored warrior). . "This king was desirous to become a spectator of the gods, as had Orus, one of his predecessors in that kingdom, desired the same before him; he also communicated that his desire to his namesake Amenophis, who was the son of Papis, and one that seemed to partake of a divine nature, both as to wisdom and the knowledge of futurities." Manetho adds, "how this namesake of his told him that he might see the gods, if he would clear the whole country of the lepers and of the other impure people; that the king was pleased with this injunction, and got together all that had any defect in their bodies out of Egypt; and that their number was eighty thousand; whom he sent to those quarries which are on the east side of the Nile, that they might work in them, and might be separated from the rest of the Egyptians." He says further, that "there were some of the learned priests that were polluted with the leprosy; but that still this Amenophis, the wise man and the prophet, was afraid that the gods would be angry at him and at the king, if there should appear to have been violence offered them; who also added this further, [out of his sagacity about futurities,] that certain people would come to the assistance of these polluted wretches, and would conquer Egypt, and keep it in their possession thirteen years; that, however, he durst not tell the king of these things, but that he left a writing behind him about all those matters, and then slew himself, which made the king disconsolate." After which he writes thus verbatim: "After those that were sent to work in the quarries had continued in that miserable state for a long while, the king was desired that he would set apart the city Avaris, which was then left desolate of the shepherds, for their habitation and protection; which desire he granted them. Now this city, according to the ancient theology, was Typho's city. But when these men were gotten into it, and found the place fit for a revolt, they appointed themselves a ruler out of the priests of Hellopolis, whose name was Osarsiph, and they took their oaths that they would be obedient to him in all things. He then, in the first place, made this law for them, That they should neither worship the Egyptian gods, nor should abstain from any one of those sacred animals which they have in the highest esteem, but kill and destroy them all; that they should join themselves to nobody but to those that were of this confederacy. When he had made such laws as these, and many more such as were mainly opposite to the customs of the Egyptians, he gave order that they should use the multitude of the hands they had in building walls about their City, and make themselves ready for a war with king Amenophis, while he did himself take into his friendship the other priests, and those that were polluted with them, and sent ambassadors to those shepherds who had been driven out of the land by Tefilmosis to the city called Jerusalem; whereby he informed them of his own affairs, and of the state of those others that had been treated after such an ignominious manner, and desired that they would come with one consent to his assistance in this war against Egypt. He also promised that he would, in the first place, bring them back to their ancient city and country Avaris, and provide a plentiful maintenance for their multitude; that he would protect them and fight for them as occasion should require, and would easily reduce the country under their dominion. These shepherds were all very glad of this message, and came away with alacrity all together, being in number two hundred thousand men; and in a little time they came to Avaris. And now Amenophis the king of Egypt, upon his being informed of their invasion, was in great confusion, as calling to mind what Amenophis, the son of Papis, had foretold him; and, in the first place, he assembled the multitude of the Egyptians, and took counsel with their leaders, and sent for their sacred animals to him, especially for those that were principally worshipped in their temples, and gave a particular charge to the priests distinctly, that they should hide the images of their gods with the utmost care. He also sent his son Sethos, who was also named Ramesses, from his father Rhampses, being but five years old, to a friend of his. He then passed on with the rest of the Egyptians, being three hundred thousand of the most warlike of them, against the enemy, who met them. Yet did he not join battle with them; but thinking that would be to fight against the gods, he returned back and came to Memphis, where he took Apis and the other sacred animals which he had sent for to him, and presently marched into Ethiopia, together with his whole army and multitude of Egyptians; for the king of Ethiopia was under an obligation to him, on which account he received him, and took care of all the multitude that was with him, while the country supplied all that was necessary for the food of the men. He also allotted cities and villages for this exile, that was to be from its beginning during those fatally determined thirteen years. Moreover, he pitched a camp for his Ethiopian army, as a guard to king Amenophis, upon the borders of Egypt. And this was the state of things in Ethiopia.
[...] It was also reported that the priest, who ordained their polity and their laws, was by birth of Heliopolis, and his name Osarsiph, from Osyris, who was the god of Heliopolis; but that when he was gone over to these people, his name was changed, and he was called Moses."
Cheremon, quoted by Josephus (Contra Apionem, Book 1):
I will inquire into what Cheremon says. For he also, when he pretended to write the Egyptian history, sets down the same name for this king that Manetho did, Amenophis, as also of his son Ramesses, and then goes on thus: "The goddess Isis appeared to Amenophis in his sleep, and blamed him that her temple had been demolished in the war. But that Phritiphantes, the sacred scribe, said to him, that in case he would purge Egypt of the men that had pollutions upon them, he should be no longer troubled. with such frightful apparitions. That Amenophis accordingly chose out two hundred and fifty thousand of those that were thus diseased, and cast them out of the country: that Moses and Joseph were scribes, and Joseph was a sacred scribe; that their names were Egyptian originally; that of Moses had been Tisithen, and that of Joseph, Peteseph: that these two came to Pelusium, and lighted upon three hundred and eighty thousand that had been left there by Amenophis, he not being willing to carry them into Egypt; that these scribes made a league of friendship with them, and made with them an expedition against Egypt: that Amenophis could not sustain their attacks, but fled into Ethiopia, and left his wife with child behind him, who lay concealed in certain caverns, and there brought forth a son, whose name was Messene, and who, when he was grown up to man's estate, pursued the Jews into Syria, being about two hundred thousand, and then received his father Amenophis out of Ethiopia."
The names Osarseph (Osiris-seph) and Peteseph (Ptah-seph) are related to Joseph through the association of Osiris and Ptah with the Moon, and the phonetic analogy of Iah (the Egyptian word for Moon) with Jah.
Apion, quoted by Josephus (Contra Apionem, Book 2):
"I have heard of the ancient men of Egypt, that Moses was of Heliopolis, and that he thought himself obliged to follow the customs of his forefathers, and offered his prayers in the open air, towards the city walls; but that he reduced them all to be directed towards sun-rising, which was agreeable to the situation of Heliopolis; that he also set up pillars instead of gnomons, under which was represented a cavity like that of a boat, and the shadow that fell from their tops fell down upon that cavity, that it might go round about the like course as the Sun itself goes round in the other."
